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flam 

A type of plastic container characterized by the followiag faa$: a ccropositioftraisistiiig 
Of 20-80 wt% tfapropyiracrfc^ of* flake-shaped ioorganic ffilef is 

molded into a sheet with thielcnessof 0.2-1.5 wtfc; 6c sheet is pretreatad with corona discharge; 
printing is performed de the treated surface and poaching processing is performed to fono the 
plastic container for *w plastic container, the reflectivity of $aid treated surface ctf sheet is at 
leasrS0%. 

P^ediexplaparion of the invention 
Objective of the invention 

This ravCTticm peittms to a type of printed plastic container. Mora specif i cally, this 
invention pe rtains to a type of plastic container manufactured as follows: a propyleae-bascd resin 
composition containing flake-shaped inorganic filler is molded into, a sheer, corona discharge-is 
performed for the sheet; printing is performed on the sheet; and punchingpnicesaing is carried 
out to form the plastic container. The printing is vivid,. and the secondary adhesiveness is good 
for the plastic.' container. 

Background of the invention 

In the prior ampaddhg containers for frozenfoods, detergent powder, and other 
substances that require a waterproof cowfition are prepared as foBow*: wax or die-like is applied 
to cardboard to make it w#erp*0o£ ortow-densfty polyethylene is laminated on said cardboard 
to Taafceii waferprtfefr then, printing and poaching processing ace carried out, fbDowed by 
assembly to form ffiepacldng container.^ 

warping may occur and the dimensions may change due to moisture Consequently, when 
jzaiitia^printir^is carded out, color deviation may occur. This iyv n des fo ed. In order to solve 
this:prcMenMhff osetrfpropyleiw, pb^ylehe^odieriia$doahfi^haa fee* proposed to 
construct a container However, even when the temperature varies alittJe* vwi»g ocOTR. Bus 
is undfesired. fit order to prevent das problem, an armeaBjfctiiwica^^ As a 

result; the cost increases. Also, because assembly is perfonoed after punching, the sheet has 
dhtctionafity, and plastic deformation is difficult Consequently, it is difficult to obtain the 
desired shape. Then, warping and twisting may odcorv this is undesfaed Ina&fiiipn, when offset 



extend research. M'te^omfms^u^f^ih^.Jj 
fclfown**.*^.^^ 

Fusing* perfbnned tofonntbe Pfasticcc,^^^^^ the^^Lrf 
said treated surface of dfesbeetisatfeaa 50951 ^^.w^vayef 
As a result, tMs.invcatjon was achieved 

Effect of die invention 

(1) Ir is possible to fbnn* vivid print 

(2) the sceonda^-adhesiveaess of ttepriBtingmkisexeeDeot 
C^TTiew isho warping or twisting «f a»sneetareonniiner. ; 

(4) Tfa water laristamce is. good. 

(5) Thedlneraaonal stability with respect to temperature is spod 

TteplaMfc [container] of this invwticnrluffiing the albreinectioned effecis can be ued in 
tlielbJlowing^calappHcattoiis: 

(1) Fteddng container for frozen foods 

(2) PackingcontainerfoidctergeDt powder 

(3) Packing coniaiaer far makeup 

(4) FSeJcfog contuBcr for ice aeon 

(5) Paddng container for butter, margarine, cheese, etc. 

Specific explanation o/the anentfon 
A. Plropyleoe-dased resin 

The propylene-based resin used in-tfus invention refers to propylene homoporymer or a 
eaibc* number ep to K (with the cc^ 

"olefins op to 20 wt»). R>r toe piopytece-based resin, the melt flow index (as defined m J3S 
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of O.OJ-S0 gftO nam or prefcraMy in the range of 0.1-20 g/10 mfa. Or TO Bye fe rt Myftr^ 



range of ai-10 g/10 rain. If the MFI of ftc propyicne-based resin is smaller than O ; 01 gflOmin 
tbemoidabOhyof the sheet wfllbe^.andfcwfflbediffic^^ 
^d^-Oatheothertan*^^ 
^ wdt tension of die aheet w^ 

uniform thickness, and the obtained sheet wianothsvesufiicientl&^^ 

Saaprep^ene-baEedrestnis prepared yfymttofban^yn^^pBow]^ at 
«^»<*Hoc* copolymer 

ofaeatalyrtflhe so-adk^ZfcglerNatta catalyst) prepared frora^n diganoinetaliic compound 
(inch a» anwgamcalundni^^anponn^ 

transitional raetalcon^oond (such as alrtamum-based compound) or by supporting the 
transitional metal compound on a carrier (for example, magaesiam-based emnpoand, or other 
treated substance). 

B. EaJse^shaped I inorganic fifler 

Pot the flate-diapcd inorganic fillfcr osed-in this inrentian, the average particle size 
should be 20 m orsmaflat, or preferably io um or smaller, ormoie specifically in the range of 
0.5-7,0 jun. If a flake-shaped inorganic finer with average particle size over 20 fim is used, the 
obtained sheet and container will have a poor impact strength, and, in thermal molding, the 
draw-down -amount will be large, and the thickness of the molding will bestgnificaht Hue is 
tmuesfred. The average aspect ratio should be in the range of 3r20, orrpraferaWy in the range of 
3-15, ormoie preferably in the rangeof 5-13. If the average aspect ratio is milfer than Jfbr the 
inorganic filler -used, die obtained sheet or container will lack rigidity, arid this is un desired. On 
the other band, if the average aspect ratio of a^flake^aped inorganic filler Is over 20, itwiH.be 
difficult to maintain die.shape of the flake-shaped morgahie filler, and the fiakc-shapedinurgamex 
ffil«^ break dining Neriom^ 

flakes, graphite, etc. Among them, talc and mica are preferred 

C Manufacturing of the composition (mixture): 

For the composition of this invention, the proportion of said flake-shaped inorganic filkr 
should be hi tfte range of 2040 wr%, or preferably ht the range of 20-70 wt%, or more preferably 
m the range of 30-70 wt%. If the proportion of the flake-shaped inorganic fitter is less than 
20 wr%. the rigidity alms sheer will be mstrffident, and warpbg wifl occur with changes in 

. On the other hand, rf the proportion is over 50 wtffc, the fluidity of the composition 



will decrease agmficantly. and-it win be imppsabltto obtain a sheet with a unifonn thickness 
and even when a sheet is obtained, the innjactstrcagth will be ir^arfflciemr 



flak^toped inorganic fijjerare.mixed wnfmmly, so that the purpose am be nab^cLH^ 
the composition of tins invention can bopwptod [by bl^g dfecompODeiits. using ,mixer 
connnonfyusedia.tbis industry, such as aBa«^:i^or o^M^iordiy bJendms or a 
Bahbt^ mixer- Weato 

In adaeasconeaiay first pe^ : <iry bkndSfflg,.«Ml then thectaiiiedxwnpc^ 

maybe meltoJended to obtain an even Wtemogw^ corapoati 

after melt blending palletization iis^erfbnned to form pellets Sir use-in the later moldtog *^ 

When flit composition of this invention is njanofactured, one may mix all of me 
components of the conipomion at ttcaame-tim* Abo, one may anx . a portion of the components 
beibrehandtofonn a masteribateh, andlhenmix the ttonafafog^pftftftttfa ttto ^ obfimcd 
composition (masterbatcb). In stunt, when the coHpoation of this invention is mamtfactured, 
compowmts in amounts contrspemding to the afotementioued compositrtn are blendad to form an 
overall homogeneous mixture to xealize the aforementioned purpose: 

When the composition of this invention is manufactured, the composition may be 
prepared from a propylene*ased resin and flake-shaped inorganic filler. However, as needed, 
<me may also aottccanmoidyiis^ and oxygen, flame 

ii^tetilafcicaifcpio^ as long aa 

theafbren^OBetierfte^ 

D. Manufacturing of the sheet 

Tl» composition prepared in theaboveia molded into a sheet usmg any of the following 
methods conventionally adopted in me industry of synthetic resins: T-die method, blow method, 
caienderiifcinette^ em.* 

mersheet should beat least 50S&. If the reflectivity of the sheet is lower man 50%, it will be 
impossible to obtain a container with a vivid print on it As a method for obtaining a aheet with a 
reflectivity arjeasr of 50*, iisualfy 

between a pair of pressing roll 5 fim'shod to a mirror eucface quality (both rolls may be metal rolls, 
pr one of the tworaDs can be a heat resistant rubber roll). However, there iano special restriction 
on the specific maxmfacmring method is tins invention (inline or octline method may be used), 
as long asdwTefleetivity of at least one surface is 50* or higher. 

For the sheet pteparec in this way, the thickness should be in the range of 0.2-1 .5 mm, or 
prHferabTy far therange of{)-2-1.2 mm, or more- preferably in the range of 0.2-1.0 nun. If die 
thickness of u^ sheet fe [smanerthan]0:2mm,ris 
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hold contents in tie container win be poor. AIso.it wfD be difficult to proccaajrnled lines for 
forming the container (such as a bos* On *e otbet hand, if the tWctoeas is lager thm l^n^ 
although ruled lines can be processed, molding will be difficult, and a good container will net be 
obtained. 

Bo* said melt blending opefatiofl and m n lrtiflg OpeteatiQn should be performed at a 
fcnweratnrehi^ than the softtoingpointof the propyiene-based resin used However, whan 
tteteznperatw 

decompose: Consequently, it is necessary to perform said operations at * temperature tower than 
280°C 

Corona treatment 

When twura treatment is p^^ 
same method of treatment re 

fdllowingis a typical treatment method: a^wmflroll covered with polyethylene teiephthalate, 
Silicon or other dielectric and an arc-shaped or rod-shaped plate electrode am installed with a gap 
atOJ-2 mm between them,jandc50ro» 100-1000 W is performed in this 

gap; while said sheet is fed through the gap. TOstreatroent can be performed for both sktes of 
the sheer. Also, it may be performed daring the sheet raamrfactnring operation or; m some cases, 
as aiwther step after the sheet is wom^^ 

appiopdat© widths or the priming step), h addition, it is also possififle to perform ibe treatmanrii> 
a c^bin^Soti rf these s^s. The ef^ of the corona dlscbaiseis evahiated by means of the wet 
tension. If then wet tension is over 34 dyne/cm^ it U considered as passed. 

F* Printing, punching, formation of container 

For the treated sheet obtained in the above, printing maybe performed using an oil-based 
printing ink for the propylene-based resin on the surface thai has a reflectivity of 50* or higher, 
such as offset printing, letterpress printing, or gravura printing. As a resnh, an attractive pint is 
obtained. For the sheet primed in this way, punching is performed lo a shape for making a 
container by means of a conventional knife mold. In addition, nded .fines axe formed during the 
punching operation- For-the printed and punched sheet prepared as above, a container is prepared 
by bonding by means of an adhesive (e>£, robber-based adhesive, hot rneltbased adhesive), in 
this way, the packing contains of tins invention is formed 

Application wangle . 

In tbc following, this invention will be explained in detail with reference to application 
examples. 



m«W squares. 1 mm. aqmue, by means ofme eutter 71^ «, « .„ ^ ' 

^pphcanon samples and coim>arativc«ainplBs axe as follows. 

Propylene homopaiymer 

_ As ^ap^e-ta** teain, propylene homopolymerCrrfeitedto as 79(1)) vWth density 
ofO^OOgrcm^^MFIofOJgaOmni was used in tte * 

Etytene-frapykne block copolymer 

8 PrQPylCDC " baSedreSfa ' WeM^hytaw Wock^poJymer (itfmcd to * pp™ 
wilh emylene content of 10.5. wtfe, MPT of 0.7 ^io min and density of 0.900 g/cm 3 was osed. 

Ethyfane^npykiiexaiidMtt e^wlyawi 

WQOgfcm <wuh content of ethylene of 3:0 wt%,MFlof0.8 g/lOmin, mfened to as PP<3)) was 



about 7 (aver^ particle si« of 3 ^) and mica with aspect ^ ^ g fry™ pamc fc 

SIZC Of 3 llrnV . K 



size of 3 |im). 
Application Bxamiflea i-S, Commfativy fig —pi^ ^ 



•• i— J lPuggarngfiBflrill a m m mftq 

listed kLTahle 1 (by weight) werr dry blended for 2 min using a ffcuschel mixer. Each obtained 
mwtare was Undad and pefledzed using a veat-eqnlpped biaxial exUuder (diameter of 75 mm). 



The otoriacd pdtets wro 

(diameter erf 65 mm) equipped with T-dies at a resin temprntaaof 240°C, la this ease, the melt 
Aeet output from Tidies was fed between a pairof metal rolls whose surfaces were finished to* 
mfaTor sik^ (w^ rdl 

0.4^aMWcfc sheet. Iter, tic sheet wBSCobtodTbe sheet was then subject to cprona ueatmeat 
using: a corona tecafnem machine (xmrnxfjoctnied by Pillar Co., solid-state system, medd of 
TST-5) set atomput of 120 V and 7 A (this corona tatrasnt was not performed m Comparative 
Example 3), followed by wiwfing: in afflftioc tte obtained sheet was gravme printed using 
ink tef^yfesie^ased rean (pnxhttbf Td^.Wj GxX andthfc She* was -then punched info 
the shape far fenninstfe container using a knife mold Table 2 lists the MF1 data of the pellets, 
as well as tensile Yowtf s modiili^ tension of the obtained sheets. As far aa 

the vividacss of printing i a. coiKemed, in all of the application examples and Comparative 
Exampte2, no deviations or vends W^e observed in printing. However, in Caq^ralive 
Samples 1 and 3, deviations and Voids were observed in printing. In the chedowboanl peeling 
t^maUrftlieai^c^ md "2,1X3 separation; of the 

printing ink was observed However, in Comparative Examp3e3, all of th^ihk was separated In 
arttdon, after punchi^i^ 

far J h. In all of the application examples tod Conq^ativeJExaa^Jes 1 rind 3, no warping or 
defoixnailjofl was observed. On the odwr liand, in Conjparative Example 2, serious watping and 
jdedfomation tookplacc. 
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Key: 1 Applicatioo Example or Comparative Example No. 



2 Pirtjpyknoe-basadtesia 

* Type 

4 Amount added (parts by Weight) : 

5 Haks-6haped inorganic finer 

6 Tjpe 

7 Amount added (pans by weight) 

8 MFlQgiaOxnm) 

5 Tensile Young's modulus 

10 Refkclmty 

11 Wet tension {dyne/cm) 

12 Application Example 
13~ CoiBp anflye Bmapto 

14 Tale 

15 Mica 

As can be seen from: the resota of the aforementioned application examples ^id 
comparative examples, forthe plastic container of this nrveiition. the printing property, rigidity, 
doaendonal stability, and waterproof property arcexcellent Consequently, ie can be osed as & 
substitute for cardboard conventionally used as packing containers for frozen foods <e.£, frozen 
cakes, hamburgers), detergent powder, Japanese wine, rnflk, butter, margarine, cheese, makeup, 
ice cream, etc. 
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